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Abstract
Endoscopic mucosal resection (EMR) technique with suction cap is a simpler and easier reﬁnement of EMR methods. The
technique requires a specialized transparent cap that is ﬁtted to the tip of an endoscope. Here the EMR technique with
suction cap is demonstrated. This article is part of an expert video encyclopedia.
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Video Related to this Article
Techniques
Cap-assisted endoscopic mucosal resection (EMRC) and
endoscopic aspiration mucosectomy (EAM).
Materials
• Endoscope:
GIF-Q260; Olympus Optical Co., Ltd., Tokyo, Japan.
GIF-Q240; Olympus Optical Co., Ltd., Tokyo, Japan.
• EMRC cap and hood:
D-206; Olympus Optical Co., Ltd., Tokyo, Japan.
EMR hood; Create Medic Co., Ltd., Yokohama, Japan.
• Snare:
SD-221L-25 or SD-7P-1; Olympus Optical Co., Ltd.,
Tokyo, Japan.
Background and Endoscopic Procedure
Various devices and techniques of endoscopic mucosal re-
section (EMR) have been described.1 EMR is classiﬁed as a
technique without suction cap or a technique with suction
cap. EMRC, EAM, and others are included in the technique
with suction cap. EMR technique with suction cap is a simpler
and easier reﬁnement of EMR methods. Two standard tech-
niques are introduced.
Cap-Assisted Endoscopic Mucosal Resection
The EMRC technique requires a specialized transparent cap
that is ﬁtted to the tip of an endoscope. Different-sized caps
are available, according to the diameter of the endoscope
(Olympus Optical Co. Ltd., Tokyo, Japan). In addition, a soft
18-mm diameter cap (D-206; Olympus Optical Co. Ltd.,
Tokyo, Japan) designed for en bloc resection of larger lesions
is available. Matsuzaki et al.2 used this soft cap for resection of
gastric lesions 1.4 times larger than specimens that could be
removed by the conventional cap.
After marking the periphery of the lesion, submucosal so-
lution (saline, glucose, Glyceols, etc.) is injected into the
submucosa. The endoscope is then removed, and the EMRC
cap is placed on the tip. The crescent-shaped snare (SD-221L-
25 or SD-7P-1; Olympus Optical Co. Ltd., Tokyo, Japan) is
then prelooped into the groove of the rim of the cap. The
endoscopist performs this prelooping by lightly pressing
against and suctioning normal mucosa to seal the cap outlet.
The snare is opened and forced to rest along the inside groove
of the rim of the cap to form the loop. Suction is released and
the cap is then used to suck the lesion with medium to high
vacuum into the cap. After the endoscopist strangulates the
lesion by closing the snare, the suction is again released. After
the lesion looks similar to a snared polypoid lesion, blend
electrosurgical current is typically used to resect the lesion.
Endoscopic Aspiration Mucosectomy
The EAM hood uses a conventional hood (Create Medic;
Yokohama, Japan) and this method is similar to EMRC.3,4 The
endoscopist inserts the crescent-shaped snare through the ac-
cessory channel tube of the EAM hood and opens this snare
around the lesion. Next, the endoscopist releases the negative
aspiration pressure, and the hood is then placed to aspirate the
lesion with medium to high vacuum into the hood. The snare
is pushed over the tumor while the lesion is aspirated. In
addition, the loop is pushed tightly around the specimen. The
endoscopist again releases the aspiration, after strangulating
the lesion by closing the snare.
This article is part of an expert video encyclopedia. Click here for the full
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Further Methods: Original Devices and Techniques
EMRC under irrigation (EMRC-UI),5 grasping forceps-assisted
EMRC using a 2-channel prelooped cap,6 EMRC using in-
ternally retained snare (IRS) cap.7
Key Learning Points/Tips and Tricks
• Marking the periphery of the lesion: Marking is applied close
to the lesion without impinging on it. This is because the
entire lesion and surrounding mucosa including the
markings cannot be aspirated during lesion aspiration if
the markings are too far from the lesion.
• Injecting submucosal solution into the submucosa: Submucosal
solution is injected at several points in the submucosal
layer. Expansion of approximately 2–3 ml is conﬁrmed at
each location during injection. A total of 10–20 ml is
injected, with the needle being reinserted so that the
greatest expansion is at the center of the lesion.
• Prelooping the snare (EMRC): The snare can easily be ﬁxed
along the rim by opening the snare while aspirating nor-
mal mucosa away from the lesion. After aspiration is
stopped, the mouth of the snare is adjusted to create an
even prelooping within the cap, while the root of the snare
is gradually moved toward the 7 o’clock position.
• Suction, snaring, and resection (EMRC): The center of the
lesion is aspirated under vacuum, while the positions of
the markings are noted. The lesion is snared at once when
maximum aspiration has been reached. After sufﬁcient
snaring, aspiration is stopped. Ideally, the snare would be
pushed out so that a polyp-like snared lesion is conﬁrmed,
but because this type of snare is soft, it is often impossible
to push out. Therefore, in this case, electrosurgical resection
is performed blind. Perforation is avoided by intermittently
applying current while gently loosening and tightening
the snare.
• Suction, snaring, and resection (EAM): The snare is passed
through an accessory channel ﬁxed to the endoscope, and
it is ﬁrst opened slightly on the proximal side of the lesion.
Next, the hood is moved toward the marking position on
the distal side of the lesion while the snare is gradually
opened. After conﬁrmation that the snare is fully opened,
the center of the lesion is aspirated under vacuum, and the
position of the markings is noted at the same time. When a
‘red-out’ appears on the screen under maximum aspiration,
the lesion is snared at once. After sufﬁcient snaring, aspir-
ation is stopped. The snare is then pushed out, a polyp-like
snared lesion is conﬁrmed, and electrosurgical resection is
performed. Perforation is avoided by intermittently ap-
plying current while gently loosening and tightening
the snare.
Complications and Risk Factors
• Hemorrhage during and after EMR: Arterial bleeding can
usually be treated with metal clips and coagulation. Venous
bleeding can be treated with argon coagulation or by
spraying thrombin onto the mucosal defect. Although
hemorrhage following EMR is often delayed for up to 12 h,
it is unusual for bleeding to occur after 24 h.
• Perforation: Gastric perforation may be managed conserva-
tively by closing the mucosal defect with metal clips and
treating the patient with antibiotics and intravenous ﬂuids.
Alternatives
Compared with endoscopic submucosal dissection (ESD),
EMR is easier to perform and requires less time for treatment.
However, EMR has been replaced by ESD, because achieving
en bloc resection of specimens 420 mm in diameter is dif-
ﬁcult with EMR. The ESD technique was introduced to resect
large specimens of early gastric cancer in a single piece. ESD
can provide precise histological diagnosis and can also reduce
the rate of recurrence, but has a high level of technical dif-
ﬁculty, and is consequently associated with a high rate of
complications, a need for advanced endoscopic techniques,
and a lengthy procedure time.
Scripted Voiceover
Time (min:sec) Voiceover text
00:04 Patient 1 is a 71-year-old woman with type 0-IIc
early gastric cancer.
00:10 A depressed lesion of about 10 mm is visible on
the greater curvature of the antrum.
00:17 Indigo carmine is sprayed to clarify the extent of
the lesion.
00:26 The perimeter of the lesion is marked at four to
eight points using a needle knife or coagulation
forceps. Marking is applied close to the lesion
without impinging on it. This is because the
entire lesion and surrounding mucosa including
the markings cannot be aspirated during lesion
aspiration if the markings are too far from the
lesion.
1:02 Saline solution is injected at several points in the
submucosal layer. Expansion of about 2 to 3
milliliters is conﬁrmed at each location during
injection. A total of 10 to 20 milliliters is
injected, with the needle being re-inserted so
that the greatest expansion is at the center of
the lesion.
1:24 The endoscope is removed, and its distal end is
ﬁtted with an EMR-C cap.
1:44 The endoscope is passed through the esophagus,
and, at the same time, its insertion path is
conﬁrmed.
1:56 The snare is passed through the forceps channel
and pre-looped in the grooved rim of the cap.
The snare can be easily ﬁxed along the rim by
opening the snare while aspirating normal
mucosa away from the lesion. After aspiration
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is stopped, the mouth of the snare is adjusted
to create an even pre-looping within the cap,
while the root of the snare is gradually moved
towards the 7 o’clock position.
2:22 The center of the lesion is aspirated under
vacuum, while the positions of the markings
are noted.
The lesion is snared at once when maximum
aspiration has been reached. After sufﬁcient
snaring, aspiration is stopped. Ideally, the
snare would be pushed out so that a polyp-like
snared lesion is conﬁrmed, but because this
type of snare is soft, it is often impossible to
push out. So, in this case, electrosurgical
resection is performed blind. Perforation is
avoided by intermittently applying current while
gently loosening and tightening the snare.
3:10 The post-resection ulcer is checked for bleeding
or perforation.
3:17 Finally, the resected specimen is held in the cap
by aspiration and removed. Resected
specimens are often found in the greater
curvature of the stomach, so further
exploration will concentrate on that area.
3:33 The resected specimen is ﬁxed and measured.
The size of the resected specimen is
15 20 mm.
3:42 Patient 2 is a 72-year-old woman with type 0-IIc
early gastric cancer.
3:50 There is a depressed lesion of about 10 mm on
the lesser curvature of the antrum.
4:02 Indigo carmine is sprayed to clarify the extent of
the lesion.
4:12 The perimeter of the lesion is marked at four to
eight points using a needle knife. Marking is
applied close to the lesion without impinging
on it.
4:26 Saline solution is injected at several locations in
the submucosal layer. Expansion of about 2 to
3 milliliters is conﬁrmed at each location during
injection. A total of 10 to 20 milliliters is
injected, with the needle being re-inserted so
that the greatest expansion is at the center of
the lesion.
4:55 The endoscope is removed, and its distal end is
ﬁtted with an EAM hood.
5:19 The endoscope is passed through the esophagus,
and its insertion path is conﬁrmed at the same
time.
5:29 The snare is passed through an accessory
channel ﬁxed to the endoscope, and it is ﬁrst
opened slightly on the proximal side of the
lesion. Next, the hood is moved towards the
marking position on the distal side of the lesion
while the snare is gradually opened.
5:47 After conﬁrmation that the snare is fully opened,
the center of the lesion is aspirated under
vacuum, and the position of the markings is
noted at the same time.
When a ‘red-out’ appears on the screen under
maximum aspiration, the lesion is snared at
once. After sufﬁcient snaring, aspiration is
stopped. The snare is then pushed out, a polyp-
like snared lesion is conﬁrmed, and
electrosurgical resection is performed.
Perforation is avoided by intermittently
applying current while gently loosening and
tightening the snare.
6:31 The post-resection ulcer is then checked.
6:36 Finally, the resected segment is held in the cap by
aspiration and removed.
6:42 If the resected specimen is large, the hood is
removed, and the post-resection ulcer is
checked for bleeding or perforation.
6:49 The resected specimen is ﬁxed and measured.
The size of the resected specimen is
35 25 mm.
References
1. Kume, K. EMR and ESD for Early Gastric Cancer; Current and Original Devices.
World J. Gastrointest. Endosc. 2009, 1, 21–31.
2. Matsuzaki, K.; Nagao, S.; Kawaguchi, A.; et al. Newly Designed Soft Pre-
Looped Cap for Endoscopic Mucosal Resection of Gastric Lesions.
Gastrointest. Endosc. 2003, 57, 242–246.
3. Katayama, O.; Honda, H.; Koike, T.; et al. Usefulness of Oblique Hood-Fitted
Panendoscope: Mucosal Cut and Aspiration Method. Endosc. Digest. 2006,
18, 1125–1130. (Japanese with English abstract).
4. Torii, A.; Sakai, M.; Kajiyama, T.; et al. Endoscopic Aspiration Mucosectomy as
Curative Endoscopic Surgery: Analysis of 24 Cases Early Gastric Cancer.
Gastrointest. Endosc. 1995, 42, 475–479.
5. Kume, K.; Yamasaki, M.; Kubo, K.; et al. EMR of Upper GI Lesions When
Using a Novel Soft, Irrigation, Prelooped Hood. Gastrointest. Endosc. 2004,
60, 124–128.
6. Kume, K.; Yamasaki, M.; Kanda, K.; et al. Grasping Forceps-Assisted
Endoscopic Mucosal Resection of Early Gastric Cancer with a Novel 2-Channel
Prelooped Hood. Gastrointest. Endosc. 2006, 64, 108–112.
7. Kume, K.; Yamasaki, M.; Tashiro, M.; et al. Endoscopic Mucosal Resection for
Early Gastric Cancer: Comparison of Two Modiﬁcation of the Cap Method.
Endoscopy 2008, 40, 280–283.
Endoscopic Resection with EMRC: The Expert’s Approach 132
